Water plays a central part in many aspects of life, and good hydrological science is needed to inform many decisions that affect human health and livelihoods. Hydrological scientists are aware of the importance of their work, and make great efforts to develop relevant research and advice. Decisionmakers want to use the best science in their decisions, but rarely read academic papers or attend conferences. This gap is often filled either by organisations that aim to bridge the science to policy gap (boundary organisations) or hydrological consultants. Academic hydrologists can aid the efficient transfer of knowledge to practitioners in these organisations by writing review papers, participating in professional conferences and engaging practitioners in their work. Researchers should also try to anticipate future evidence requirements and prepare research that will meet these. Faced with hydrological problems, decision-makers should continue to seek the right professional advice, and hydrological scientists should respect the expertise of decision-makers in making decisions.
INTRODUCTION
Water is central to human life. Essential for farming, industry and human health, water shapes the landscape and supports wildlife and ecosystems. Water provides numerous opportunities for recreation, including swimming, fishing and boating, and many people simply enjoy being near rivers, lakes and the sea. Water is not only beneficial: it also plays a leading part in many of the most serious natural hazards, including floods, landslides and avalanches. Too little water, in the form of drought, is a serious problem that can occur over most parts of the world, affecting millions of people every year (Dai ) . Anthropogenic climate change is expected to modify rainfall and evaporation patterns across the world, undermining the assumption of stationarity on which much water planning still depends (Milly et al. ) .
With such obvious importance, and affecting so much human activity, good hydrological science is relevant to many management, strategy and policy decisions. This paper explores how decision-makers develop their knowledge of hydrological science, and considers how hydrologists can use their expertise to support decisions and decision-makers. The term 'decision-maker' is used broadly to describe anyone who has to make a decision that could be informed by hydrological science. In this wide sense decision-makers include, for example, farmers considering crop types or irrigation requirements, town planners contemplating local flood risk or future water demand, or politicians setting acceptable levels of flood protection or standards of service for water supply. Some of these decisions have far-reaching consequences for people and society, while others may not have such wide impact but are important for businesses and livelihoods. Importantly, thinking about decision-makers reminds us that decisions are made by people, and not institutions or works. This may or may not be an effective strategy for erosion reduction, but in any case there was no consideration about how this message would be delivered to farmers or land-managers, or indeed about which, if any, institutional decision-makers would be in a position to effect such a change. Leaving recommendations in the conclusions of academic papers and hoping that they may be stumbled upon by decision-makers must be considered a sub-optimal strategy for ensuring the effective take-up of research. However, the increasing use of formal systematic reviews for environmental policy (e.g., Bilotta et al. ) presents the prospect that the underlying evidence may be used in decision-making at some point in the future. This growing use of systematic reviews may offer comfort that the effort has not been wasted, but it does not provide evidence of the external impact of individual pieces of research. As research impact continues to increase in importance, many researchers need to demonstrate the value of each project. understand that this kind of engagement is rarely seen as a core part of a researcher's role, and has to be fitted around other duties. This can be particularly difficult for earlycareer researchers. Given the undoubted networking value of engagement at professional and society conferences and the growing importance of research impact, senior academics could consider encouraging researchers at all levels to attend and contribute to these events.
CONCLUSIONS: HOW CAN HYDROLOGICAL SCIENCE INFORM DECISION-MAKERS?
There can be no doubt that hydrological science can support and improve important decisions across many fields, but unfortunately many decision-makers only look actively for hydrological science advice and information when there is an immediate problem that they need to solve. If anything, this emphasises the value of so-called 'blue skies' research, because in decision-makers' normal timescales there is rarely time to do much more than assemble existing knowledge, techniques and evidence. Thus the act of carrying out and publishing good hydrological research is essential to the decision-making process, even if it is not always apparent to researchers when or if their work has been used. Peerreviewed published research remains among the most trusted evidence for policy-makers, even though they are very unlikely to read it themselves.
Good research is essential for good decisions: does this mean that the researcher's work is done when the research is published? At this point, surely a boundary organisation or consultant can be expected to find the relevant research and translate it for decision-makers? This is indeed how much research eventually finds its way to influencing decision-makers, but there are steps that hydrological scientists can take to make the process run more smoothly and help to make sure that the right research is used to support decisions.
Blue skies research remains vital to the health of hydrological science, but a researcher contemplating a project that may have practical applications should consider engaging practitioners very early in the project, and maintaining this engagement throughout the research. Practitioners bring their own expertise in applying hydrological research, and can make a real difference to project design and dissemination. Co-design of projects can lead to novel and exciting approaches. This level of engagement may not be comfortable for the researcher: it is not easy to share the very early stages of a research project, and practitioners are not always sympathetic to the need for academics to deliver new, internationally relevant research. Time spent on building relationships and trust between academics and practitioners can seem wasted, but many academics who pursue this approach find it rewarding and productive. Academics should note that practitioners are also under many pressures, and will need to be convinced that this particular engagement is a worthwhile use of their limited time.
Hydrological consultants and scientists working in boundary organisations usually have the skills and knowledge to read
